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§ 13. Installation of Fast-wave ICRF Antenna for 
the LHD 
Mutoh, T., Kumazawa, R., Seki, T., Nomura, G., Shimpo, 
F., Saito, K., Watari, T. 
Fast-wave ICRF antennas were installed in the LHD. 
One pair of the loop antennas were constructed in 1997 and 
installed in the LHD in 1998. They are inserted from the top 
and the bottom vertical ports of the LHD. These are ~signed 
to launch the fast magnetosonic wave in ion cyclotron range 
of frequency. The loop section is poloidal direction and has 
single current strap. Photograph of antennas in the LHD 
vacuum chamber is shown in Fig.l. The antennas are 
separated into the two parts at the equatorial plane. Upper 
antenna loop is fed through the feedthrough on the top port and 
lower loop is fed through on the bottom port. The antenna 
position is just in front of the helical winding and outboard 
sire of the toroid as shown in the figure. The shape of the 
antenna is fitted to the plasma scrape off layer. The total sizes 
of the antenna are 120 cm in height (including upper and lower 
launching sections), 46 cm in width and 16 cm in repth. 
Faraday shield pipes form one layer and the pipes are directed 
to the magnetic field on the individual positions. 
The antenna has strong cooling channels for long pulse 
operation. The steady state technologies obtained in the R&D 
tests are fully incorporated in the resign of the loop antenna 
[1],[2]. Water cooling channels are placed through whole parts 
of the antennas. During the 2nd experimental campaign in 
1998, circulating gas was used instead of cooling water to 
check a reliability of the vacuum seal ability. 
The position of the antenna is changed by the pivot 
motion near the feedthrough section. Throughout the 
experiment, the antenna position was changed to fit the 
experimental conditions of LHD. The range of positions of the 
upper and the lower antennas are shown in Fig.2 with the 
related. machine parameters. The last closed flux surface, scrape 
off layer and vacuum vessel wall positions are shown by lines. 
The motion is driven by supersonic motors by remote control 
and it takes for 10 seconds to shift the full range. 
During the 2nd experimental campaign, the antenna 
position is shifted as the requests of the LHD experimental 
programs. For the ICRF heating, the position of antennas is 
around 3 to 6· em from LCFS, and for NBI heating antennas 
are placed at the farthest positions. At the inspection after 
the experiment of 1998, there was no observations of any 
damages in antenna system. 
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Fig.l Photograph of ICRF loop antennas in the LHD 
vacuum chamber 
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Fig.2 Relative positions of antennas, plasma, scrape-off 
layer and vacuum vessel wall are shown. Antenna 
. positions changes as controller indication on horizontal 
axis. 
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